More than 287,000 low birth weight (LBW) infants are born each year in the United States. Despite dramatic medical advances in their treatment, infant mortality and incidence of LBW are not declining among minority groups, especially among African Americans. 1 LBW infants are at increased risk for a variety of biologic, developmental, and behavioral problems in later childhood. [2] [3] [4] [5] Moreover, those LBW infants from disadvantaged backgrounds have the highest incidence of developmental delays and illnesses. Infants who have experienced perinatal complications in addition to being from disadvantaged backgrounds are more likely to manifest developmental delays than infants with similar medical backgrounds but from more advantaged backgrounds. 1, 5, 6 These delays tend to be exaggerated with time as the effects of social risks increase the vulnerability of these already high-risk infants. Sameroff and Chandler 5 indicated that a cumulative social risk index is a better predictor of development than any one social or biologic risk factor.
Although medical, biologic, and environmental factors have been related to the outcome of premature infants [5] [6] [7] [8] [9] [10] [11] few studies have looked at combinations of factors that could predict subsequent development in populations from low-income backgrounds. Furthermore, different studies have reported inconsistent findings. Inconsistencies are the result of differences in the methods of analysis and inadequacies in the number and background of subjects, choice of factors entered into the analysis, timing of the outcome assessment, and methods of measuring outcomes.
It is important to identify factors that predict outcomes in LBW infants because these factors may be altered through intervention or follow-up care. Several factors have repeatedly been noted to influence the developmental outcome of premature infants, such as the Caldwell home observation for measurement of the environment (HOME), the socioeconomic status of the family, and the neonatal course. However, factors, such as social support, maternal confidence, and mother-infant interaction, have not been routinely assessed in combination with other factors, although individually they have been found to influence child development. [12] [13] [14] More significantly, no published study has yet compared the influence of such factors on the development of LBW infants from different ethnic groups. The purpose of this study was to examine a variety of factors that could influence outcome and to determine how these factors may exert different influences on infants from two different ethnic backgrounds. The following questions were addressed: (1) What is the contribution of biologic and environmental factors on the cognitive and motor development of LBW infants at 8 months? (2) Is there a difference between factors that influence development in African Americans and those in Hispanic infants from disadvantaged backgrounds?
Data were analyzed in two steps, first examining the inter-correlation between variables by correlation coefficients, and then carrying out multiple regression analysis. The perinatal variables examined were birth weight, gestational age, and days of hospitalization; the demographic variables were mother's income and education; and the environmental factors included social support, the home environment, maternal confidence, and mother-infant interaction. These variables were selected because they have been reported in the literature to affect the long-term development of premature infants. 6, 10, [13] [14] [15] [16] [17] [18] [19] [20] 
METHODS
Infants and mothers recruited for this study were part of a longitudinal study conducted in two large cities: Boston and Los Angeles. Infants were included in the study if their parents agreed to participate and if they met the following criteria: had birth weight of Ͻ2000 gm, were appropriate for gestational age as determined by the Dubowitz examination, were medically stable, and had no severe neurologic or chronic problems (intraventricular hemorrhage grades 1 and 2 were included). Mothers were between 18 to 40 years of age, were either African American or Hispanic, had no physical or mental illnesses, and were not known substance or alcohol abusers (by maternal history). To minimize the effect of acculturation on the Hispanic families, only mothers who spoke Spanish and who wanted to be interviewed in Spanish were recruited.
All mother/infant pairs were recruited while the infants were still in the neonatal intensive care unit. For the African American sample (Boston), of the initial 48 subjects, 41 infants completed the study at 8 months. For the Hispanic group (Los Angeles), of the 123 initial sample, 82 subjects remained in the study at 8 months. There were no significant differences between the infants lost to follow-up and those evaluated at 8 months on any of the demographic and background variables. Table 1 presents a summary of the perinatal and background/environmental factors of the two samples and the groups that were lost to follow-up. The characteristics of parents and infants in the present study are fairly typical of other samples from low-socioeconomic status backgrounds with premature infants because they were recruited from two large city hospitals. For the Boston group, 84% agreed to participate in the study, whereas 97% of the families approached in Los Angeles agreed to participate. There was a higher attrition rate for the Los Angeles sample (33%) than that of the Boston sample (15%). This was attributed to the fact that, at the time of data collection, there were economic and social factors in Los Angeles that forced many Hispanic families to return to Mexico.
Variables
For two of the constructs-social support and mother-infant interaction-different tools were used for the Boston and Los Angeles samples. This should be taken into consideration, but does not affect the conclusions of the study because the two groups were analyzed independently, and, for each construct, the two tools have been demonstrated to be valid and reliable measures.
Mental and motor assessment. The infants' mental and motor development was assessed at 8 months by the Bayley scales of infant development. The scales are a set of standardized and widely used measures of cognitive and motor development in infancy and early childhood. Researchers have noted that Bayley mental and motor scores in early infancy correlate with the child's developmental outcome later on. 10, 21 Thus, assessing the infants' mental and motor scores at 8 months should be predictive of later developmental functioning. The Bayley scales have been used widely in several studies with different infant populations, including LBW infants. 22, 23 Social support. Social support was measured by Net-Help 24 for the subjects in Boston, and the Arizona Social Support Interview Schedule 25 measured social support for the subjects in Los Angeles. Net-Help estimates the time family members and friends assist mothers with housework and infant care. The validity of Net-Help has been confirmed by the correlation between social support and the adjustment to parenthood; parents with adequate social support systems reported fewer concerns about their relationship with their spouses (r ϭ 0.52, p Ͻ 0.005) and made less contact with professional services for advice (r ϭ 0.92, p Ͻ 0.005). 24 A score for the Net-Help was created by averaging the percentage time mothers received help from others. The Arizona Social Support Interview Schedule consists of questions that ask the mother to rate the support she needs and receives in three areas: emotional, informational, and tangible support. The scale has established validity and reliability. 25 Maternal confidence. Maternal confidence in parenting skills and her ability to recognize her infant's needs was assessed with the Maternal Confidence Questionnaire (MCQ). 26 The MCQ consists of 14 items that are rated on a 5-point scale by the mother. The higher the score Mother-infant interaction. Mother-infant interaction was measured by the Egeland scale for the Boston group and the Nursing Assessment Feeding and Teaching scales for the Los Angeles group. The Egeland scale assesses mother-infant interaction during a feeding session at 8 months during a play session. 29 Certain motherinfant behaviors are scored on a 1-to 9-point scale. There are 33 items on the feeding scale and 12 items on the play scale. Higher scores indicate better levels of interaction. The three factors include the mother's caretaking skills, the mother's affective behavior, and the infant's social behavior. Only the total scores for each scale were used in this study.
The Nursing Child Assessment Feeding and the Nursing Child Assessment Teaching scale were used to measure mother-infant interaction in the Los Angeles sample. The scales consist of 149 items that are answered on a yes/no form and yield a summary score. The predictive validity of the scales has been established with the Bayley scales and the Caldwell home observation for measurement of the environment (HOME) at r ϭ 0.72 and r ϭ 0.76, respectively. 30 The HOME environment. The HOME inventory factor was used to measure certain aspects of the environment such as physical structure, play materials, and amount of stimulation. 31 Scores from the 45 items on the HOME inventory factor are summarized to yield one total score. Data for this factor were collected by observation and interview in the home. The use of the HOME inventory factor in different cultures and countries and its correlation with the child's cognitive ability documents its validity.
23,31,32
Procedure Demographic and background data were obtained from the medical records of the infants at the time of recruitment. The scales for the dependent and independent variables were obtained at 8 months (corrected age of the child) by infant observations and questionnaires for the mothers during the home visits. During the home visits, two research assistants (RAs) administered the Bayley scales and the HOME factor, while the mothers completed the MCQ and the Net-Help or the Arizona Social Support Interview. The RAs recorded certain maternal-infant behaviors during a feeding/play/teaching session. The RA's reliability in the use of the Bayley scales, the HOME factor, and the Mother-Infant interaction scales was 78% to 90% with the principal investigator.
Analysis
Although several of the independent measures were ordinal, they were treated as interval measures because of the relatively normal distribution of the scores. Correlation coefficients and stepwise regression analysis were used to examine the relationship of perinatal and demographic/environmental variables with mental and motor development.
RESULTS
Because bivariate correlations support the notion of interrelation among the independent variables, selection of combinations of variables was done to produce interpretable regression results. Thus, when education and income were correlated (r ϭ 0.55, p Ͻ 0.01), only income was included in the analysis. Also, because gestational age and birth weight were highly correlated, only birth weight was included in the analysis. The independent factors that were correlated with the Bayley scores are given in Tables 2 and 3, while Table 4 gives the means for the independent and outcome variables.
The regression analysis using perinatal, demographic, and environmental variables for African American infants (Boston sample) revealed that mental scores were predicted from the HOME [R of 21, Table 5 ).
DISCUSSION
Consistent with earlier studies, our results indicate that the development of premature infants can be largely predicted from their home environments. The effect of the home environment is apparent for both the African American and the Hispanic families. The impact of the environment has been well established in research and is often found to negate the effects of biologic risk factors. Innumerable studies have demonstrated that the most potent predictive factors for the child development are the circumstances in which the child is raised such as the socioeconomic status of the family, the educational background of the parents, and the quality of the care-giving environment. [2] [3] [4] [5] [6] [7] [8] 23 Therefore, it was surprising that in the present study no relationship was found between the home environment and the mental scores for Hispanic families. It is possible that the HOME scores or Bayley scores do not vary sufficiently to show such a relationship. It is possible that HOME scores for Hispanic families are higher than expected for this population as seen when comparing means in Table 4 , which allowed other factors to be more predictive of development. In an earlier study, investigators found that low-income Hispanic families had higher scores on five of the six subscales of the HOME in comparison to the standard means. 33 Although the two study groups were located at different hospitals, and data were collected at different points of time, comparison of the samples is nevertheless valid. Neonatal intensive care units across the country adhere to similar protocols as outlined by the guidelines for perinatal and neonatal care published by the American College of Obstetrics and Gynecology and the American Academy of Pediatrics. 34 Moreover, our conclusions center around factors in the home environment, rather than medical predictors for both ethnic groups. A major finding is that different factors contributed to infant development in the two groups, underscoring the need to determine contributing factors for different subgroups of the population. Factors that were not found to be related to the outcome variables were birth weight, social support, and maternal confidence. These factors have been noted in earlier studies to be related to the motor and mental development of premature infants. 6, 35, 36 The length of hospitalization is often a predictor of motor development in premature infants less than 1 year old as found in this study. After 1 year, the biologic factors have reduced impact on development while socioeconomic factors predominate. 37, 38 The home environment was the most influential factor of the variables studied in terms of mental development. Therefore, its effect on the long-term development of premature infants from low socioeconomic status backgrounds is of interest for future studies. Studies with more diverse subjects and a larger sample should indicate whether the home environment is less or as important a factor in determining the cognitive development of premature infants from different ethnic groups. Follow-up studies should be of longer duration and should control for a variety of socioeconomic and environmental variables. Since the findings from this study are strictly correlational, using multiple regression analysis, there is no clear causeeffect relationship. A larger sample size would have allowed analysis of a more complex model of interrelationships.
The findings of this study are important to the decisions made by professionals in the health field and policy-makers. Since the mental ability of premature infants from low-income backgrounds may be significantly influenced by the home environment, it is clear that early intervention programs should be instituted to minimize cognitive delays in high-risk infants. It is ironic that, after the supreme effort to keep premature infants alive in the neonatal intensive care unit, so little is done to support their continued development after they are discharged. More effort needs to be put into providing impoverished families with adequate support systems and in helping them find ways to enrich the home environment in which their premature infants can grow to be healthy mentally and physically.
In summary, because several factors may influence child development, it is useful for practitioners and researchers alike to be able to determine those factors that predict outcomes in different subgroups of the population. The importance of the home environment in predicting outcomes among impoverished families strongly suggests that 
